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© A process and a device for glu 



ing with aminoptastic-based adhesive systems. 



5? A process and a device for gluing materials with curable 
arninoplastic adhesives with separate application to the joint 
ot a resin component of the adhesive and a hardener 
component containing an acid or an acid-forming substance 
The application is simplified and the separate application on 
one and the same joint surface of both components is made 
possible by first applying the hardener component in the 
form of an aqueous solution to the joint surface by means of 
a roll wh.ch is porous and capable of absorbing hardener 
composition and that the resin component is subsequently 
app ied to the same joint surface. Preferably this is also 
T- applied by means of a roll. A suitable device for carrying out 
the process comprises a roll having a porous and absorbing 
material on its surface and a dosage roll which is in contact 
O with this and between which rolls the hardener component is 
supplied. K 
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DEVICE FOR GLUING WITH AMINOPLASTIC- 
ASZD ADHESIVESYSTEMS_ _ 



20. 



" " Techn ical fiel d 

TM-o -r^-ent Invention relates- to a process and a 
ievicS ror^uing with curable anaplastic adnesives 
" rt v a resin component and a hardener component, con 

:ii:in g an acid or an acid-for m in S substance, are seoa- 
tely aoplied to the joint. 

y,..^^^ nf the invention 
It is well Known that in the worlc with o«r.bX. aa- 
' ' h.sive system problems of pre-curing often arx,e 
a^ns the appUcation of the adhesive and during the 
flying of treated parts before the P""^ ^^ 

— Ttr;rd 1 t;.re:::::;::r:o U rti ra es 

irr/pre are retire! or when hot-pressing cannot be 
S IT a ready-mix of resin and curing agent xs used, it 
• necessar'to dean the mixing and application e q ux P ment 
oft en and sometimes as often as every twentieth mxnute, 
f r l to avoid pre-curin S probes. This P"-=<-ng 
2Z occur, after mixing but --^^^^ 

. I;!ar 't! compromise about the press time which ~ 

!east some of the cleaning problems are avoxded. The best 
least faumc adhesive system xs 

30. utilisation of the curing *™ " ^ ^ separate until 
nht-ined if the adhesive components are Kept 

mblin* e B by spreading the resin component on 
Z : f he u fa e o/th'e joint and the hardener component 
one of the sun however, not possxble 

on the other. In many cases xt xs , ho , 
35. to apply the components in such a that the . 

separate up to the assemblyxng of the joint su 
"I resin and the hardener component -^T."^.- • 
raix ed on the same joint surface, even if they a, 
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to this independent of each other. At e.g. veneering, or other 
types of lamination with thin layers, the thin materials 
often cannot stand a transport- through and treatment in • 
an application equipment and direct application of an adhe- 
5. sive or adhesive components on thin materials can further- 
more cause visible penetration of glue on to the other- 
side of the materials. Nor is it, from a practical and 
economical point of view, always possible to treat both 
joint surfaces. In order to utilize other advantages or 
0- the separate-application technique in those cases, it i<= 

previously known to first applv the r P .ir, ™ m „ 

o-ppxy cne resin component on one 

of the joint surfaces in the form of a layer and then to 
strew a powdered hardener on this resin layer. The use of 
a curing agent in powder form in this manner is, however 
>■ not free from problems. It is difficult to obtain a uniform 
layered distribution of the powder and the strength will 
then easily become uneven and visible shades on «n n mate- 
rials will often appear. The tendency of the powder- fco 
dusting will give some occupational problems and at a doub- 

• lesiaed coating of a board material this must be turned 
over before the treatment on the opposite side. This compli- 
cated process of application in combination with the rela- 
tively slow distribution of the powder in the res^n layer 
means that it has not been possible to reduce the oress-ti- 

• mes to any substantial extent using this method. In certain 
cases spraying is used as method of application and the 
problems of the powder are hereby avoided. It is, however 
axso with this method difficult to obtain an even cMstr-i-' 
bution of small amounts of curing agent. Hygienic oroblems 
also arise due to splashing of the acidic hardener' and 
splashes often cause corrosion on equipment. Using known 
processes it is thus difficult to obtain as well » n un- 
complicated process as press-times below about m hou -«, 
calculated as cold-pressing in the processes in Question! 

The invention generally 
The object of the present invention is to avoid the 
above mentioned problems and to provide a simole gluing 
process which makes reduced press-times possible T h i s 
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; -, veved by the process and the cievice according 
;,o tne appended claims. 

mc cording to the invention a hardener in the form of 
n.r. ?.oueous solution is used and hereby a uniform distribu- 
•"' " ~, 'xor\ of the hardener is made possible and the disadvantages 
of a powder hardener are avoided. The hardener is spread by 
p-.eans of a roll in order to achieve the most uniform dist- 
ribution, which, as has been said above, is particularly 
important at lamination of thin materials. The hardener 
i^. is applied before the resin in order to avoid that the har- 
nener roll will get in contact with resin which might lead 
to pre-curing problems at the roll, and, besides, such a 
uniform application of the comparatively small amount of 
hardener could hardly be achieved in one layer on the re- 
15. sin, compared with direct application to the joint surface. 
Curing problems could then instead arise in the following 
resin application equipment at admixing of the hardener. 
It has, however, been found, particularly at slightly absorb- 
ing substrates, that no appreciable admixing of the curing 
20. agent in the resin component or resin application equipment 
occurs, provided that the curing agent is spread before the 
resin and that the spreading of the curing agent is verv 
uniform. For this reason no ordinary spreading roll is used 
according to the invention but instead a hardener roll with 
.^5- a surface of a porous and absorbing material. It is hereby 
achieved that an optionall locally pressed-out excess of 
hardener component at pressing of the roll against the joint 
surface is easily absorbed by this when its surface leaves 
the joint surface, and a very even distribution is obtained 
30. and the applied amount can at the same time comparatively 
easily re regulated e.g. by dosage-rolls or contact pressure. 
At separate application, and particularly at lamination of thin ma- 
terials, the. amount of spread hardener is very small, some- 
thing which normally causes application problems but 
35- which can be managed according to the described method. 
When spreading small amounts there is a risk that minor 
unevenesses in the treated surface will not be uniformly 
covered. The described roll will, however, easily penetra- 

BAD ORIGINAL 
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te into dents and pass elevations without change of the 
spread amount. Hereby spreading of both a too small and a 
too large amount is avoided, the former might lead to 
penetration of un-reacted resin and the latter might lead 
!>• to a too rapid curing and stickiness at the application of 
the resin. It is suitable to apply also the resin component 
with a roll, which makes a simple- and even spreading possib- 
le and gives in this case only a neglible risk of distur- 
bances in production caused by the application of the cur- 

10. ing agent. The efficient separate spreading means that 
more rapid adhesive systems than otherwise can be used 
without inconveniences. The process is particularly suitab- 
le when relatively small amounts are to be spread and when 
rapid adhesive systems are used, such as at cold-pressing 

15- processes. 

The device of the invention comprises an application 
roll for the hardener said roll having a porous and absorb- 
ing surface in contact with a dosage-roll for exact dosage 
of the amount of hardener. The device suitably comprises a 
20. subsequent application roll for the resin and the system 
can advantageously be duplicated for simultaneous coating 
of sheet materials. 

Detailed d escription of the invention 
The method and the device according to the invention 
^ are intended to be used when gluing with aminoplastic-based 
adhesives, such as melamin- and particularly urea-based 
adhesives. These can be of the conventional type having 
dry contents suitably between 60 and 70 per cent by weight . 
^ A suitable mole ratio of formaldehyde to urea is about ° 
1.5:1 to 2.0:1. A suitable amount in which to spread the 
resin component when employing the present invention is 
between 50 and 300 grams/, 2 and preferably between 100 and 
200 grams/m^. 

As has been mentioned the hardener is an aoueous 
solution of an acid or an acid-forming substance, the selec- 
tion of the substance is to a high degree made with respect 
to the desired rapidity of the hardener. .Suitable curing 
agents are e.g. phosphoric acid, trichloroacetic acid, 
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T.-aliic acid, citric acid, formic acid, aluminium sulphate, 
-,-ci r."..n. ".iu:;. chloride. Different acids can be mixed in a 
-.own manner and the hardener may contain buffer substan- 
or other known additives. The rapidity of the hardener 
v.. ^combination with the resin, calculated as press-time at 
>0°C, can vary within wide limits but it is preferred that 
-•h- invention is used at rapid-acting, systems, e.g. between 
5 minutes and 5 hours or preferably between 10 minutes and 
; hours. The amount of curing agent in the hardener compo- 
l-J. vition can, as usual, primarily be decided from the point 
f view that as concentrated a solution as possible should 
_e used without risk of precipitations. The dry content is 
most often between about 15 and 25 per cent by weight. The 
applied amount is comparatively essential as even spreading 
15. cannot be achieved at very small spread amounts while high 
applied amounts give rise to difficulties at the applica- 
tion of the resin component. The most suitable spreading 
amounts varies with the application in question and the^ 
equipment but is generally between 2 and 70 grams per m~ 
20. and preferably between 10 and U0 g/m . The viscosity of 

the hardener component is kept low and preferably the com- 
ponent does not contain any thickening additives. 

The hardener component is applied by means of a roll 
but in order to obtain a satisfactory even spreading for 
Vi. successful separate spreading on a surface, it has been 
found necessary not to employ a dense or hard roll of the 
conventional kind but a soft roll with pores which can 
absorb and soak up part of the hardener composition. The 
roll should thus essentially not supply the joint surface 
30. with hardener component via picking it up and releasing it 
from its surface in a conventional manner, but should 
supoly at least the main part of the hardener component by 
its* absorption into the porous surface of the roll and 
application to the joint surface by pressing-out at the 
3S. pressing of the roll to the surface. This has the advan- 
tage that comparatively much of the hardener component is 
pressed-out on the joint surface where the roll is pressed 
towards this at the highest pressure and so that a wetting 
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excess 



or the ha S SnSUred " h "«"« option,! ex 

of the harcener conponent is again absorbed by the roll 
wnen th ls leaves its contact with the joint surfac* so • 
that an even spread amount in equilibrium ,,,,'th <-k 
5. or hardener absorbed in the roll is obtai ^ 
terials Tor the roll are fo^d synthetic Aerials ta ^4" J^" 
foam rubber. The roll is preferably smooth and without Mv 
srooves. Tt is not necessary that the entire roll u l j 

10 : ce ! POr ° US matErial " 1S ^ficient that the sur- 

10. .ace has a coating of such material. The core can then 
consist of a metal cylinder or be a cylinder of other 
n S1 d material, whereby the roll gets a better stabili^v 
than if the rol! consisted entirely of the soft ^ " 
material. The thickness of the coating can vary beiw-en 
>■ e.g. 3 and 50 mm but is preferably between 5 and 25 ™ 
It is important that there is a uniform soaking up of he 
hardener component in the roll at dosing. A special dosaL 
roll is preferably used for the dosing and this roll " 



emu oiiib roil i=; 

pressed against the hardener roll, whereby the composition 

r tit d t ab ° Ve b6tWeen r ° 11S and ^ ~"» are 

rotated in towards the place for. su PPly and downwards The 

amount of the hardener component on the joint surfac- «- 
adjusted by regulation of the contact pressure between 
the .oils wnereby a higher pressure gives a smaHer supp- 
■ lied amount. The contact pressure of the porous roll on 
h u " ° f lESS ™— »"h respect to 

tTo the T 15 ° f lmPOrt — '« the uniformi- 

ty of the spreading and care should thus be taken to get a 
distinct compression of the porous surface of the -oil at 
•the contact with the joint surface. At correct dosa.e^ 
application a very even spreading is obtained and ^. r ~ th ~ 
application in the preferred manner is carried out on a ' = 
somewhat absorbing joint surface of e c „„, „ 

o . . e-E - uood based mate- 

rial a li rai ted soaking-up is rapidly obtained and a 



35- iv moistened, but not wet, surface is obtained. The ijT- 
cetxon can advantageously be carried out double-sided on"" 

lals m the form of boards by arrangement of double 
Porous roils between which the board material is conned 
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•irid vhv rolls are then suitably provided with one dosage 
roll each, as above. 

The resin component should be supplied after the • 
application of the hardener component and preferably imme- 
diately after -the application of this, but can also be app- 
lied later. The application method can be selected more 
freely than for the hardener component and e.g. spray- 
-coating can be selected. It is, however, preferred that 
the resin component also is supplied by means of a roll 
as an even spreading thereby can be obtained even at small 
applied amounts. Application by means of rolls also simpli- 
fies a two-sided coating and reduces the risk of splashing. 
Use of the above described method for application of the 
hardener also involves very minor risks of hardener admix- 
ing ana pre-curing problems in the resin application equip- 
ment , which risks otherwise can be annoying. The resin roll 
is preferably of the conventional kind, and can e.g. be a 
grooved roll made of hard rubber. 

The present method and device can be employed when- 
■ ever it is desired to spread resin and hardener in even 
layers on one and the same surface and can thus be employed 
for double-sided coating of the joint surfaces with both 
resin and curing agent. The invention • is, however, parti- 
cularly advantageous when two-sided coating of the joint 
• is impractical or impossible, such as at veneering or la- 
mination with thin or delicate materials. The process can 
be employed for adhesive systems of varying degrees of 
rabidity both for cold- and hot-pressing. As the applica- 
tion method gives a good separation effect between the ad- 
Sj - hesive components due to the fact that the components do 
not get into touch with each other until after -the applica- 
tion of the resin component, and also as a consequence of 
a limited absorption of the hardener component in porous 
surfaces, the invention is particularly suitable at glu- 
5- ing with rapid-acting adhesive systems and where there 

are demands on short press-times despite a certain assemb- 
ly time prior to the pressing. This makes the practice 
of the invention particularly advantageous at cold-pressing' 
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processes but also at highly mechanised hot-pressing pro- 
board materials with veener, plastic layers or pure v:ooe. 
2re thus important fields of application, xhe invention 
5- iu, as has been mentioned, suited for two-sided coating 
of board materials. 

The method and the device can advantageously be 
?2inployed in such a manner that the material to be treauec 
is conveyed past a stationary porous hardener roll and 

10 • immediately -thereafter past a stationary resin roll, where- 
by the rolls can be duplicated for double-sided coating, 
whereafter the treated material is assembled with other 
parts of the unit and, optionally after intermediate 
storing, is brought into a press for final curing. 

1*5 • Example 

2 . .... 

20 grams/m of an aqueous solution containing citric 

acid and aluminum sulphate and having a dry content of 20 
per cent by weight were spread onto a particle board. The 
application was made with a steel cylinder coated with 
20 • foam rubber. Immediately thereafter • about 150 grams/m^ r-x 
a urea resin pre-condensate having a dry content of about 
57 per cent by weight were applied on the same surface- 
This application was carried out with a conventional groo- 
ved roll made of hard rubber. A plastic laminate was pla- 
25- ced on the treated surface and after an assembly time of 
about 5 minutes the assembled parts were put into a cold 
press. After pressing for 15 minutes at a pressure of about 
500 kPa (5 kp/cm^) the material wa.s taken out of the press 
and it could now be established that the curing process, 
30. despite the short press-time, had progressed sufficiently 
far to obtain good assembling between the particle board and 
the plastic laminate. For complete final curing an hour 
was allowed to pass after the press operation before the 
strength was tested by tearing off the plastic laminate 
35. from the particle board. The breakage did hereby, to a 
100 per cent, appear in the particle board and the gluing 
must thus be considered as completely satisfactory. 

BAD ORIGINAL 
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Claims 

1. A process for gluing of materials with curable 
aminoplastic adhesives, whereby a resin component of ths 
adhesive and a hardener component respectively, the lat- 
ter containing an acid or an acid-forming substance, are 
separately applied to the joint, charact eri zed ■ in that 
the hardener, in the form of an aqueous solution, is 
first applied to a joint surface by means of a hardener 
roll having a surface made of a porous and absorbing ma- 
terial and the resin component is subsequently applied 
to the same joint surface. 

2. A process according to claim 1, characterized in 
that the resin component is applied by means 'of a resin 
roll. 

3. A process according to claim 1, characterized in 
that the treated material is a wood based material. 

k . A process according to claim 1, characterized in 

that the glued material is board material and that its both 

surfaces are treated with two resin rolls facing each other. 

5- A process according to claim 1, characterized in 

2 

that between 10 and 4 0 grams hardener per m. joint surface 
?.re spread. 

6. A process according to claim 1, characterized in 
that the rapidity of the adhesive system corresponds to 

a press-time at 20°C of 10 minutes to 2 hours. 

7. A process according to claim 1, characterized in 
that the final curing is carried out in a cold-press. 

3. A device for carrying out the process of claim 1, 
characterized in that it comprises a hardener roll having 
a surface of porous and absorbing material against which 
- a dosage-roll rolls . 

9. A device according to claim S, characterized in 
that it comprises a further hardener roil for double-sided 
coating of board materials conveyed between the hardener 
rolls. 

■ 10. A device according to claim 8 or 9 , characterized 
in that it comprises a resin roll arranged after tne har- 
dener roll in the direction in which the treated material 
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